Functional significance of the BBXXB motif reversed present in the cytoplasmic domains of the human follicle-stimulating hormone receptor.
The minimal structural motif, BBXXB (where B represents a basic amino acid residue and X a non-basic residue), located in particular regions of the intracellular domains of cell surface membrane receptors is involved in the G protein-activating activity of a number of G protein-coupled receptors. The human FSH receptor (hFSHR) exhibits a reversed BBXXB motif (BXXBB) in the juxtamembrane region of the third intracellular loop (IL3) and the carboxyl terminus (Ctail) of the receptor; however the importance of this sequence on receptor function remains unclear. In the present study, we analyzed the effects of mutations in this structural motif on hFSHR expression, receptor-mediated effector activation and agonist-provoked receptor internalization. Human embryonic kidney 293 cells were transiently transfected with plasmids containing the cDNA of the wild-type (Wt) hFSHR or several hFSHR mutants in which basic amino acids of the minimal structural motif at the IL3 and Ctail were replaced with alanine (i.e. AXXAA, AXXBB, BXXAB and BXXBA mutants). Alanine substitution of the three basic residues present in the IL3-BXXBB (IL3-AXXAA mutant) yielded a < or =60 kDa possibly under-glycosylated form of the FSHR, whereas the same substitutions in the Ctail resulted in the immature >62 kDa form of the receptor; both AXXAA hFSHR mutants completely failed to bind agonist and activate effector. Individual substitutions resulted in different cAMP responses to agonist stimulation: the IL3-AXXBB and IL3-BXXBA mutant hFSHRs failed to evoke Gs protein activation, whereas agonist-stimulated cAMP production was completely normal when the IL3-BXXAB mutant was expressed. All three IL3 mutants bound [125I]-labelled FSH in a similar fashion to the Wt hFSHR. Ligand-binding, cell surface membrane receptor expression and agonist-provoked effector activation were significantly affected by the individual substitutions at the Ctail-BXXBB motif: the Ctail-AXXBB variant exhibited reduced (approximately 50%) maximal cAMP response and ability to bind ligand, whereas both ligand binding and effector activation was severely reduced or abolished by expression of the Ctail-BXXBA and -BXXAB hFSHR mutants; the expression levels of the 80 kDa form of the receptor correlated with the magnitude of ligand-provoked cAMP production and binding capability of the mutant receptors. Upon stimulation by agonist, all mutants with detectable ligand-binding activity internalized following the pattern exhibited by the Wt hFSHR species. These results indicate that the BXXBB motif at the IL3 of the hFSHR is essential for coupling the activated receptor to the Gs protein, whereas the same motif in the Ctail is apparently more important for membrane expression.